Atomistic modeling of peptides bound to a chemically active surface: conformational implications.
This work presents a computational strategy to model flexible molecules tethered to a metallic rigid surface. The method is based on a previously developed procedure for inert surfaces, in which peptide-surface interactions were not considered. This procedure is able to generate uncorrelated relaxed microstructures at the atomistic level of systems containing relatively high densities of peptides tethered to the surface. The reliability of the strategy has been tested by simulating CREKA (Cys-Arg-Glu-Lys-Ala), a short linear pentapeptide that recognizes clotted plasma proteins and selectively homes to tumors, covalently tethered to a gold surface, results being compared with those obtained when the surface was represented as inert. The results indicate that the whole conformational profile of CREKA presents some correlation with the chemical activity of the surface, even though the bioactive conformation was found as the most favored in all cases. Specifically, simulations reflect that consideration of the peptide-surface interactions affect the geometrical orientation of the side chains, whereas the main chain conformation does not undergo significant modifications.